INTRODUCTION
The late Cenozoic carbonates of the Northwest Shelf (NWS) are important subsidence history archives (Czarnota et al., 2013) . In addition, their poorly known sonic velocities impact seismic imaging of underlying strata (Wallace et al., 2003) . The carbonates are made up of a variety of sediment types including sub-tropical to tropical shelf calcarenite, calcilutite, marl and deep-water mudstone and siltstone eroded by submarine canyons (Wallace et al., 2003) . In combination, these sediments make up a prograding shelf-type system typical of much of the Australian continental margin (Wallace et al., 2002) . Despite their substantial thickness (often >1 km) and areal extent, these carbonates are not well sampled, limited samples include: engineering foundation bores (typically <100 m penetrations), cuttings and rare sidewall cores in petroleum wells. In August-September 2015 the International Ocean Discovery Program (IODP) will drill a transect of shelf to shelf margin cores (Figure 1 ) in this region (Gallagher et al., 2014a) . Six sites will be drilled over 10° latitude in the Perth Basin (2 sites), Northern Carnarvon Basin (3 sites) and the Bedout Sub-basin (1 site) by the RV JOIDES Resolution to obtain continuously cored penetrations of 300 m to 1.1 km. The expedition web site can be found here: http://iodp.tamu.edu/scienceops/expeditions/indonesian_throug hflow.html
The aims of Expedition 356 are as follows:
Subsidence and geodynamics of the Australian Plate:
Obtaining high-resolution stratigraphic data from the NWS will lead to improved burial and subsidence estimates for this region. These data will enable us to decipher the contribution of large-scale geodynamic processes, such as dynamic topography, on the vertical motions of the Earth's surface and associated effects on the sedimentary system of the NWS (Czarnota et al., 2013) .
Tropical Carbonate Platform and Reef Development:
During the late Neogene, the NWS has acted as a subsiding platform upon which is recorded most of the contemporary environmental changes. Located at the fringes of the IndoPacific Warm Pool, this margin is therefore an ideal region in which to study tropical oceanography (Rosleff-Soerensen et al., 2012) and the history of the Indonesian Throughflow (Gallagher et al., 2009 ). The Indonesian Throughflow drives the Leeuwin Current, which is the only southward flowing eastern boundary current in the Southern Hemisphere. This current extended tropical reef development to 29°S during the Late Pleistocene. The variability of the current can be estimated using tropical sedimentary (coral reefs and ooids) and fossil biogeographic indices, and we can determine by proxy the underlying controls that triggered Plio-Pleistocene reef development (Gallagher et al., 2014b) . Drilling a latitudinal transect from 18°S to 27°S will provide essential information about whether the switch to tropical sedimentation was synchronous or diachronous as well as a long-term perspective on how coral reefs in the East Indian Ocean developed through variable climatic conditions.
Australian Monsoon and Continental Aridity:
The NWS continental shelf lies directly offshore from the semi-arid Australian continent that has been climatically dominated by the Australian monsoon. Shelf/slope sediments therefore host a vast, but barely explored, archive of late Neogene climate variability. Recovering cores from the NWS will increase our understanding of the long-term geographic controls on Australian monsoonal variability and its relationship to the onset of aridity in Australia (Gallagher et al., 2014b; McLaren et al., 2014) .
METHODS

SUMMARY
The late Cenozoic carbonates of the Northwest Shelf are important subsidence history archives that also cause significant sonic velocity problems affecting seismic imaging of underlying strata. Despite their substantial thickness and areal extent, these carbonates have been sampled only in engineering foundation boreholes and as cuttings and rare sidewall cores in petroleum wells. In August-September 2015 the International Ocean Discovery Program (IODP) will drill a transect of shelf to shelf margin cores in this region. Six sites will be drilled over 10° latitude from the Perth Basin to the Bedout subbasin by RV JOIDES Resolution with continuously cored penetrations of 300 m to 1.1 km. An array of shipboard and post-cruise biostratigraphic, sedimentological and geochemical analyses will be carried out on these cores to achieve three primary aims: 1. Provide empirical input into the spatiotemporal patterns of subsidence along Northwest Australia that can be used to place fundamental constraints on the interaction between Australian plate motion and mantle convection and to ground truth geodynamic models. 2. Determine the timing and variability of regional oceanographic features in order to understand the controls on Neogene carbonate stratigraphy and reef development. 3. Obtain a tropical to subtropical climate and ocean archive, directly comparable to deep-ocean oxygen isotope and ice-core archives, to chart the variability of the Australian monsoon and the onset of aridity in northwestern Australia. Each site will be triple cored using a combination of Advanced Piston Coring (APC), Extended Core Barrel (XCB) and Rotary Core Barrel (RCB). An array of downhole measurements will be taken using three standard IODP tool string configurations: the triple combination (triple combo), Formation MicroScanner (FMS)-sonic, and Versatile Seismic Imager (VSI). These will be used to correlate the cores to regional multichannel seismic profiles in order to gain a better understanding of Northwest Shelf stratigraphy and neotectonics.
Our coring strategy consists of Advanced Piston Coring (APC) to ~200 mbsf or APC refusal in three holes (A, B and C) at each site. Additionally, at holes B and C, the total penetration depth will be increased beyond APC refusal using the Extended Core Barrel (XCB) technique. At two of the primary sites (NWS-3A, NWS-4A, Figure 1 ) and at least one of the alternate sites (NWS-7A), a fourth hole (Hole D) will be required to reach the target depths using the Rotary Core Barrel (RCB) system. After coring has been completed at each site, the final holes (C or D) will be conditioned, displaced with logging mud and logged.
An international team of scientists will participate in this expedition including: core describers, petrophysicists (physical properties and downhole measurements), stratigraphic correlators, micropalaeontologists and inorganic /organic geochemists. This team will use a variety of techniques in order to achieve the expedition objectives:
Downhole wireline logging and stratigraphic correlation:
Wireline logging is currently planned for the deepest hole at each of our primary sites (Hole C or D). At each site, the first tool string deployed will be the triple combo, which measures density, neutron porosity, resistivity and natural and spectral gamma ray, along with calipers. The second run will be the FMS-sonic and will record gamma ray, sonic velocity (for compressional and shear waves) and high-resolution electrical images. The compressional velocity logs will be combined with the density logs to generate synthetic seismograms for detailed seismic-log correlations. To calibrate the integration of well and seismic data, the third run in each hole will be a vertical seismic profile (VSP), recorded with the Versatile Seismic Imager (VSI). For more information on specific logging tools, please refer to iodp.ldeo.columbia.edu/TOOLS_LABS. Downhole measurements will be the only data available where core recovery is incomplete. Moreover, the data will provide common measurements (density, NGR, and magnetic susceptibility) for core-log integration and for stratigraphic correlation of cores between separate holes at each site.
Sedimentary logging: Core analyses will involve visual core description, sediment classification, digital color imaging, x-ray diffraction (XRD), and smear slide preparation and description. Shipboard Gamma ray attenuation porosity evaluator (GRAPE), core color spectrophotometry, point source magnetic susceptibility data, organic and inorganic geochemistry will be combined with these data.
Biostratigraphy: Planktic foraminifera and nannofossils are common in NWS shelfal sections and these will provide the primary biostratigraphic control on the strata. There are also a few useful dinoflagellate datums in the Plio-Pleistocene section to assist age calibration.
Magnetostratigraphy: Shipboard magnetic susceptibility measurements will be combined with magnetostratigraphic analyses to help constrain the chronostratigraphy of the cores.
Post-cruise Research:
Following Expedition 356, cores will be delivered to the IODP Core Repository at Kochi, Japan. All collected data and samples will be protected by a one-year moratorium during which time they are available only to the Expedition 356 science party and approved shore-based participants. This moratorium will apply for one year following either the end of the expedition or the completion of a postcruise sampling party, if required.
CONCLUSIONS
IODP Expedition 356 will drill a transect of six shelf to shelf margin cores over 10° latitude in the NWS from August to September 2015. At each site, we aim to obtain 300 m to 1.1 km of core from late Neogene carbonate sequences of the Perth Basin, Northern Carnarvon Basin and Bedout Sub-basin. Accurate subsidence analyses using these cores will resolve whether northern Australia is moving with/over a time-transient or long-term stationary downwelling within the mantle, thereby improving our understanding of the dynamics of deep Earth processes. Detailed stratigraphic analyses of these cores will improve our understanding of the controls on the origin and distribution of coral reefs and tropical carbonates in the eastern Indian Ocean and their relationship to surface oceanographic features such as the Leeuwin Current. Integrated full core petrophysics and sedimentary logging combined with and downhole wireline data correlated to multichannel seismic data will improve our understanding of the sonic velocity characteristics of these strata. Coring will determine the cause(s) and variability of the Australian monsoon, a system thought to be related to the East Asian monsoon, leading to a better understanding of how the Australian continent became arid.
